1. INTRODUCTION {#sec1-1}
===============

Primary and secondary prevention of cardiovascular diseases (CVD) are the effective measures for reducing premature mortality. Premature mortality and morbidity from CVD are related to a common, highly preventable risk factors such as high blood pressure, obesity and smoking and their monitoring allows setting strategic directions and goals, as well as designing preventive intervention programs ([@ref1], [@ref2], [@ref3]). Premature mortality from CVD generally occurs in countries with low and middle national income and the Federation of Bosnia and Herzegovina (FBIH) is one of these countries ([@ref3]).

FBIH is ranked among transitional countries with unstable socio-economic indicators which include high unemployment, stopped growth rate of gross domestic product (GDP), large proportion of population with low education levels, inadequacy of social protection systems and social exclusion. Recently data from FBIH showed that overall mortality rate from CVD in FBIH is over then 449/100000 inhabitants. Morbidity rate is over 10880/100000 inhabitants. ([@ref4]) Results of routine health statistics show that in the FBIH are the leading causes of death of population are diseases of circulatory system (53% in 2012) namely, cardiomyopathy, heart failure and acute myocardial infarction. This data are red alert for immediate and imminent action ([@ref5]).

In order to prevent early morbidity and mortality it is necessary to establish a system of supervision and monitoring of the highly preventable risk factors for CVD. In this sense, in the last ten years in the FBIH were conducted two large population studies by internationally recommended methodologies and a representative sample of the adult population.

Federal Ministry of Health (FMoH) has launched an initiative for the implementation of significant population research to monitor trends and results from population surveys. Monitoring of risk factors is essential both at strategic level through monitoring trends and distribution and at primary health care level. The great significance of this research is given population monitoring of risk factors, and after ten years it provided a comparison of two time points of measurement, and the results are needed to complete the picture and establishment of courses of action for the future period ([@ref6]).

There is an imperative need for collecting population data as evidence for creating an interventional control programs of primary and secondary preventions as public health interventions based on actual evidences. In conditions of limited financial resources for health care, health systems need to devise cost-effective programs.

2. METHODS {#sec1-2}
==========

Data were taken from cross-sectional population surveys on the health status population in the FBIH. Population surveys were conducted by the Federal Ministry of Health (FMoH) and the Federal Public Health Institute (FPHI) in 2002 and 2012 as a part of primary health care reform process in the FBIH with purpose to measure performance in the health care system and public health.

In 2002 the target population was adult population aged 25-64 years, while in the 2012 the target population was adult population aged 18 years and over. In this population were not included collective households such as student homes, children's homes, homes for elderly and pensioners. All participants were informed of the purpose of research, and were explained that the data obtained will be used exclusively for this purpose. During the survey there were also conducted anthropometric measurements (blood pressure, body weight and height), for which the written consent was sought. Comparison of major cardiovascular risk factors was conducted in both studies for adult population of 25-64 years of age.

Sample designing, conducted by the Federal institute of statistics (FIS), was based on the estimated number of people, considering that the last official census in Bosnia and Herzegovina was in the year 1991. In a study from 2002, a three-stage stratified systematic sample was applied. The total number of participants was 2750, with participation rate of 91.5%.

In a survey from 2012 a framework for selection was the "master" sample were survey areas and households from 2009, which was established and updated by the FIS and that facilitated sampling compared to year 2002. It was applied the two-stage stratified systematic sample, where the primary sampling units (first stage units) were survey areas while secondary sampling units (second stage units) were households. Secondary sampling units were selected by systematic method, which ment that choice probabilities were same. Stratification of units was made according to the settlement type (urban / rural). The survey covered a total of 2735 adult population aged 25-64 years, with participation rate of 80%.

Both studies were using current international methodology for this type of research. In 2012 as research instruments were used specially designed and adapted questionnaires based on international methodology (European Health Interview Survey and Health Examination Survey). For the purpose of comparison with indicators of research from 2002, set of questions was used from the recommended international protocols (WHO CINDI Health Monitor Survey, European Health Risk Monitoring Project) ([@ref8], [@ref9]).

Blood pressure (BP) was measured by mercury sphygmomanometer. BP was read in mm Hg units according to the protocol MONICA research and was measured in patients homes in sitting position, after respondent had to rest for 5 minutes. Two measurements of BP were made in 2002 and three in 2012 within an interval of at least five minutes. Systolic pressure (SBP) was registered separately and diastolic blood pressure separately (DBP). Surveyed persons were classified as hypertensive if their systolic blood pressure was higher than 140 mmHg and / or diastolic blood pressure over 90 mmHg. and / or treated with antihypertensive drugs.

Body weight was measured using digital scales and body height was measured by stadiometer at homes. Values of both body weight and body height were used to calculate the body mass index (BMI in kg/m2). Limit values for overweight is 25 kg/m2 and 30 kg/m2 for obesity.

Smoking status was assessed using a set of questions, according to the European Health Risk Monitoring Project protocol. Subjects were divided into three categories--daily smokers, former smokers and those who never smoked. Based on this, comparison of the results was performed in two separate studies inside a decade.

For values of the main indicators in both studies for the research there were performed same statistical analyzes. Analysis of variance was used to compare average values of continuous variables (BMI) by sex and age. Differences in obesity, prevalence of hypertension and smoking status, as well as the interaction among age and sex groups was tested by a log-linear model.

3. RESULTS {#sec1-3}
==========

3.1. Blood pressure {#sec2-1}
-------------------

Overall prevalence of hypertension in the adult population in the FBIH in year 2012 was 41%, it was higher in men (43.9%) rather than women (37.5%) and generally there were no significant differences compared to the overall prevalence of research in the year 2002. There was a statistically significant prevalence of hypertension in both men and women and it significantly increased with the age (p \<0.01). Prevalence of hypertension in men in the previous study of 2002 stood at 41% and was more common in women.

In the men group, in 2012, there was an increase of 8% of hypertension cases compared to 2002 (up from 36% in the 2002 to 44% in 2012). In women, the reverse trend is observed in the 2012, a decline of 8% of hypertension cases compared to 2002. (45% vs. 38%) ([Table 1](#T1){ref-type="table"}).
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Prevalence of hypertension, by sex and age, 2002. and 2012.
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3.2. Body Mass Index {#sec2-2}
--------------------

In a study from 2002 there was no statistically significant difference in average body mass index (BMI), which in men was 26.5 kg/m2 and 27.0 kg/m2 in women. BMI has consecutively increased with age in both sexes, and significantly in women (p \<0.01). BMI values in the 2012 are lower, and also, there was no statistically significant difference between men and women (26.9 kg/m2 vs. 26.4 kg/m2). BMI increases with age in both sexes (p \<0.01). The interaction is presented in [Graph 1](#F1){ref-type="fig"}.

![Body mass index, by year and sex](MA-68-394-g002){#F1}

In men, there is a statistically significant increase in BMI in the 2012 compared to 2002.(p \<0.01). Analysis based of the simple main effect of age for men shows that in the group of men, by increasing age there is a proper, statistically significant increase in body mass index in both years of measurement (p \<0.01). According to measurement year, in a group of women it is coming to the statistically significant decline in BMI in the 2012 compared to 2002. (p \<0.01) Increase in age leads to proper, statistically significant increase in body mass index. (p \<0.01) ([Table 2](#T2){ref-type="table"})
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Body Mass Index, by sex and age, 2002. and 2012.
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Prevalence of obesity (BMI\> 30 kg/m2) in 2002 was 16.5% among men and 21.7% among women and it significantly increased with age in both sexes. In 2012, prevalence of obesity in men was higher compared to 2002, stood at 20.3%, while for women it was 24.1%. Increase in prevalence of obesity increases significantly with age, with an increase steeper in women. In women, prevalence of obesity in 2012 decreased in the age group 35-54 compared to the results of 2002, while in similar age group in men that percentage increased.

In the men group, during both years of measurement, the largest percentage of respondents, nearly 50% was in the category of BMI 25-29 kg/m2 followed by categories \<25 kg/m2 (35% 2002 and 30% in 2012) and categories of\> 30 kg/m2 (17% and 20% respectively in 2012). Among women, the frequency of subjects in the categories of BMI in both years, proper declining from category of \<25 kg/m2 to category \<30 kg / m2.

3.3. Smoking {#sec2-3}
------------

In the FBiH in 2012, 61.3% of men and 35.9% of women said they were daily smokers, while the percentage in 2002 was 49.3% among men and 29.8% among women and the difference was statistically significant (p \<0.01). Prevalence of daily smokers in 2012 increased with age, especially in men, while in 2002 the prevalence of smoking decreased with age in both men and women. Within the two youngest age groups (25-44), the percentage of daily smokers in both sexes has remained almost the same in both years of measurement. On the other hand, in the age group 45-64, the percentage of daily smokers significantly increased from 2002 to 2012 in both sexes, particularly in men. The prevalence of people who have never smoked in the study from 2012 was lower than in 2002 study and there were more women. In the younger groups, the percentage of smokers in 2012 had increased (approximately 3% in men aged 25-34 and almost 13% in women aged 25-34).

In older age groups the percentage dropped in 2012 compared to 2002, about 7% in men aged 45-54 and almost 10% in men aged 55-64, and 13% among women aged 45 -54 and about 9% in women aged 55-64. Prevalence of former smokers in both men and women stood at 5.4% in 2012 and was significantly lower than in the study from 2002 when it stood at 8.3%. ([Table 4](#T4){ref-type="table"}.)
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![](MA-68-394-g004)

###### 

Smoking prevalence, by sex and age, 2002. and 2012.
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4. DISCUSSION {#sec1-4}
=============

CVD are the prominent causes of death and disability in the world, and estimates for the prevalence of risk factors for their formation and development is necessary for creating promotional and prevention programs, especially in the work of primary health care. Leading risk factors for CVD are behavioral, in the first place increased body weight, obesity and smoking, and also increased uncontrolled blood pressure which makes a significant pathophysiological risk factor ([@ref2], [@ref3]).

In the FBIH, a total of 41% of the respondents were registered as hypertensive and there was no significant change in prevalence in relation to the 2002 study. ([@ref9],[@ref10]) Prevalence of hypertension in the FBiH in comparison with the countries of this part of Europe is similar, particularly in comparison with Croatia and Slovenia, while it is lower than the results of recently conducted research in Serbia ([@ref11]-[@ref14]).

Compared with average prevalence of hypertension in the world in recent estimates, the FBIH is significantly above average. Prevalence of hypertension varies widely in all the countries of the world, but implementation of interventions, well-controlled programs all reduce the prevalence of hypertension as significant risk factor for cardiovascular disease ([@ref15],[@ref16]). Since there is observed increase in prevalence, especially in men, in the FBIH it is necessary to take urgent public health intervention programs aimed at increasing awareness of the population about hypertension, timely detection, treatment and control of high blood pressure, in order that burden of this serious health problem would not increase in the future.

The overall prevalence of obesity was 22% and it was higher among women. In relation to the value of 2002, there has been a slight increase in obesity, especially among men. These are the predictions of the previous research on populations, but values are still lower than in the EU, where it is estimated that over 60% of the adult population is overweight or obese ([@ref17]).

Overweight and obesity are major risk factors for many chronic diseases, particularly CVD and diabetes mellitus. Transitional countries in southeastern Europe are increasingly faced with the rise of obesity and it is evident in recent research in population. Worrying trends in obesity should initiate intense activities to promote proper nutrition and regular physical activity for all age groups, including younger people, because it is found an increase in overweight and obesity, especially among younger men ([@ref19]). Good possibility would be a strengthened primary health care in the FBiH and a well-established network of family medicine teams. Public health institutes in the FBiH should take the leading role for these ideas and create interventional programs.

Smoking is a well-known behavioral risk factor in the development of many chronic diseases and the against smoking is a long-term activity in all the countries of the world. The prevalence of smoking shows a steady upward trend in the countries of both central and southeastern Europe, as demonstrated by this study in the FBIH. The overall prevalence of smoking in FBIH was 49%, significantly higher in men, even 62%, and showed an increasing trend among the adult population in the last ten years. For males, the prevalence of smoking has dramatically increased in all age groups, while the prevalence of smoking among women was significant in older age groups. Compared to neighboring countries, the FBiH was leading this area. Recent cross-sectional research in both Serbia and Croatia showed significantly lower values, as well as the declining trends in previous years ([@ref19], [@ref20]).

High prevalence of smoking in the future will have significant implications on the rate of premature morbidity from chronic diseases, on death and disability. Necessary is further continuous research of social and situational variables in developing smoking habits, and also taking a stronger process for smoking cessation and making of positive environmental conditions that will lead to continuous long-term reduction in smoking habits in the population (prohibition of advertising, areas exempted from the cigarette smoke, etc.) Distributions of the major risk factors for CVD are worsening in the adult population in the FBIH, especially in middle age men, what can result in serious deterioration of health and increased rates of chronic diseases, especially CVD.

5. CONCLUSIONS {#sec1-5}
==============

Trends in major risk factors in the FBIH show a strong need for progressive modifications of lifestyles by setting strong and controlled interventional preventive and promotional programs. As countries with transitional economies in Southeast Europe have similar trends, it opens up the possibility for collaborative studies and interventional programs, exchange of ideas and best practice, what should all be strongly supported.

*The survey was made as a part of the Health sector enhancement project in the Federation of Bosnia and Herzegovina, implemented through Federal Ministry of Health in collaboration with Federal Public Health Institute, funded by the World Bank from the International Development Association (IDA) credit and authors would like to acknowledge*.
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